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(54) PIXEL SIGNAL PROCESSING METHOD AND 
APPARATUS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a pixel signal 
processing method and apparatus capable of suppressing 
production of a false color in an interpolation result 
even in a region having no similarity relation in a 
behavior of changes in color components and obtaining 
an optimum interpolation result independentiy of a way 
of the changes in the color component values in regions 
in the vicinity of a target pixel in the case of 
producing deficient color components of a plurality of 
pixels arranged in a way of e.g.. the Bayer arrangement 
through interpolation. 

SOLUTION: The apparatus and method carries out the 
interpolation by first and second interpolation methods 
different from each other to produce first and second 
interpolation values, and selects and outputs either of 
the first and second interpolation values depending on 
whether or not pixel signals are monotonously changed 
(increased or decreased). The discrimination of the 
behavior of the change and the first and second 
interpolation may be carried out on the basis of a J-th 
color component value of the target pixel and a color 
component value of a pixel existing in a direction 
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providing a strong correlation among pixels in the 
regions in the vicinity of the target pixel. 
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T 1 S h \^kT (0^m:(0 }d ht^ — :}3t^Vtt>f\^^ o . R^5>MR4 2. R44. R4 6 

fx^UT (o0kW 1 s 2(D\i^itf\^t^^mit'rt^\'ty^'ryzfsr i 4 b (oWkMii^, ^ 9 -e<^v^ 

i:#H;^-7-5/7'STl 5bWT^O^!a;S;^5^f*pn'5o 

[ 0 0 3 8 ] 

:R42<R44;?)^oR46<R44 
*fj=2 : R42>R44d^oR46>R44 

[ 0 0 3 9 ] 

;^X';/>^STl4b{i. ffifaSI««:ffi:£Lfe«rai!RST-fcf3. WT*0^'C'£feiM^R4 
4<OG^5>fitG4 4«rtf»i--5o 
[ 0 0 4 0 ] 
[j&8 ] 

g43 + G 45 , 1,^^, i?42 + i?46, 

G44 = +— (/?44- ) 

2 2 2 ^ 

[ 0 0 4 1 ] 

«rx«5^ (x i) ^Sfe. (*^3i) <^fefiK»«:yfi£» (y i) (^^'U. i = 2 
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[ 0 0 4 2 ] 
[%9] 



(x2.3'2) = (/?46. 



G41 + G43 
2 

G45 + G47 
2 



) 



{ 0 0 4 3 1 



10 



[ 0 0 4 4 ] 

4lc*H--5Gfifc^>fiSG44«rtHli-^o 
[ 0 0 4 5 ] 
[» 1 0 ] 



G44 = (G43+G45) / 2 
[ 0 0 4 7 ] 

±iSU;rc;^T-5^:/ST14a, ST17a. STlSa, ST14b. ST17b. S 

Tl8b<ov^i-^^;iwcJ:l9«ra$n)t^J£fe^^^^l^ (mwim) t^^T y::^ s r i 9 x^ a 
@ j®^ R 4 4 offig (c 5 . mm\^ X ^ T^ib htiitG t 1.x ?^ ^ V 3 6 . mm 30 

± (D m m T ^ X <o R m m <o istm \z n ^ G ^ ^ m \c n X rf t> ^ o 

[ 0 0 4 8 ] 

i^_b{lRM*<^{4ai-:fcMt^)Gj55c5>fSt0^ra^S-efo5;6S. B®aiOtflrgjc:*3tt5Gj$ 
[ 0 0 4 9 ] 

-^-f-VIEyiJfcioV^Tfl. G®^^l3'^tCUyb®'&. R. G> B#®^(OifiaJi 128 1:1:^ 
^in^2:^[-. ^Bmmt>^9kn\zh^m^ (a) t . fflSS?TJc:fc'5»-& (b) it?S>i 

t), R^B;6SAn#^oys:iagt/^o-cv^5. ^^n\:^ta^f ^ Gmm<o^m\zts\-f 4o 

[ 0 0 5 0 ] 

la5»±GW«^^^tB^c*5^t5R^^^^^S<OfflW(OBR^O>^^-lr5/i^3 50«ifpSr^-r>^n- 
ia9f*^S?T<^GM^(0{arS(c:felt^»R^5^ffl&T/BfiE»ffl[0«raS:?T5Bf;i 

[ 0 0 5 1 ] 

09|C*5V^T. GM^G4 4d5a9illSt-<C6;6S. ^£@®^G4 40Sii[:*'fS]{CHR® 

Sl;&5#ffi-ti:-f^ 7K¥^r63(c|^BiiiS;&5ffffiU<cl>o tSoT. *»?T<DGBf*<o(iajcibMt 
SR*»itt(^*ifWi;^fflv^#5<^j±*¥*rfij<^®*<o;«^-cfc9. Bffi»^a<o«ra^c^v^2S5 



G44 = 



xl-x2 



(/e44"xl) + yl 



20 



[ 0 0 4 6 ] 



(13) 
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[ 0 0 5 2 ] 

1 0 0 5 3 1 

»<omm<o^^^mtiy u--j^^-ev 4i>^p:>m^m&ti^o mh. &.BmmG44t. a 

SlillRG4 4|C»Ls ?K¥:&r^t-S^JJLyhGM^G2 4. G6 40G^^5'{tG4 4. G2 
4. G64^. agll^*-^UT7K^*-f^t;iS5flUfcRli^R14. R34. R54. R 
74<DRfig5i^<SR14. R34. R54, R7 4Tb^m^iti^tl^o 

[ 0 0 5 4 ] 10 

spirrR] (RS«;65#^tf dfiJflU. a @ ® « ^: Ir] C ^ 5^ ^ i" S Bl « . 

S ili*(aB t (OBiffiT-. L T v^ ^ if 5 * *»J J^-T 5 o 

^ (Oittb . «?iJxJlGiij5gG24, G44, G640G^5J'fii[G24, G44. G64(7) 

:^/J^li^;65|a-<e>^^^o -^LT. *oje*(cJ:»9;^7^y:7'ST2 3tL'<fi^"r5/>^ST 

2 4JWTO«!.a<0^t,ibd^ — :fr^5^TtPi^-5o fiP*>. G^^<ttG2 4. G4 4. G6 4d5£Jl 
T (O^W I . 2 T ti m ti -r t ^ it :^ ^yzf S T 2 3 <0 . -t^-e^^v^t^J-i 
^^T^^/T'S T 2 4J!iiLT^^*0fMd5fT^pn-5o 

[ 0 0 5 5 ] 

^frl:G24<G44 7i='OG64<G44 20 
^ff=2 : G24>G44*>oG64>G44 
[ 0 0 5 6 ] 

;^7^.yysT2 3Ji. ffl<aB8ffi«r<S:^bfcfflraSi»-efct). «T<os;T?aa®iRG4 4 

<0 R^^>«R 4 4 ^rfffSt-rSo 
[ 0 0 5 7 ] 
[% 1 1 ] 

^^^/e34H-/gS4^£ G24H-G64 
2 2 2 

30 

[ 0 0 5 8 ] 

^7^5/7"ST2 4TMl. ^T{-:^^n'5r:oc02»:7EX-i$'Srtfa£-r5o ^ tl h (D 2 
(xi) irb. <^fe^5>*y^5> (yi) i = l. 2) ir-TS 

t> ^ -e ^ 5 0 

[ 0 0 5 9 ] 
[ft 1 2 ] 

J?14 + l?34 40 
Ul,yl) = (G24 /^^^^^ ) 

(x2,y2) = (G64. ) 

[ 0 0 6 0 ] 

Ggc.^t^^(D^^mi'> hti. y y i tUTft, €-tilSfi:S«^«HO, t?9:tfl7K¥*fRl 
(Oi^ffl!llw;JoV>TBSi-S®*(7>R^^^<755p±9;65ffiVNt5ixTV^-5o 
[ 0 0 6 1 ] 

;^'ry7'ST2 5-efl. ±^(0 X X 1 t X 2(OS<o|fe*tffl:;ft5fc-5Bafii[£JlT**^5;5^ 50 



(14) 
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[ 0 0 6 2] 

>^7^:y7^sT2 6ii. ^ <t ^ & & i. ft m m m» h . ay (o^vmnmmG 4 4 

[ 0 0 6 3 ] 
[ » 1 3 ] 

^44 = ZlZZi (G44 - xl) + yl 
xl-x2 

[ 0 0 6 4 ] 

:^f^5/S^ST2 7T'(^i»?^«IB3S:fflV>-caB®«G44{::*ri-5Rfi£»fli[R44S:tfS 
"T^o iP'^b. SfeBPj5RG44(c^i-5RS£^^fliR44«. a S If * d » S S Pi IB « 

R44 = (R34+R54) / 2 
[ 0 0 6 5 ] 

ft r- S T 2 3 . ST2 6. ST2 7(OVN-fiX;?i^J;iJ:t)Mra^nfc^Sfe^ 

ii^fit (Mffflfll:) 3i5><^'7^2/>^ST28X*. tti®^G44(7^ffigtC*5ft6. Mffit-Jii^Jfta^) 

[ 0 0 6 6 ] 

W±<7:^«ra«LSdSi--<TO«^ft?T<75Giii»(DffiHt3:*.Mt5Rj«*)'ffi 
[ 0 0 6 7 ] 

jJ;:t;i«»fT<7?GMS(^<fta(;::fcMt5Bfig5^1fi<^tt(ffl«iSJ-o 0 8 (a) 

i;i^*f <J: 5 . a @ ® * T- ^ g iB ^ ^ * ^ L r . b %: mi- ^mmn^:fj^ (±T 
;&(^) tc^fcS UT4b^ . {&^:^\^) m?l9E L ?i v^o 

[ 0 0 6 8 ] 

X7^5/7^ST2 11CT. ia9(C^$n/t. a@ill*G4 4(^3£^(7:>®«rttrttgi-5^t 

ISco®^cDfefiit5^flt;dS:7ix-i^7<^y4;6^iDgK^ttl^?ix5o IP"^> i£a!li^G4 4i:. 
BmmG4 4\CMl^s SB:*r6l»w»?flLyi:GiiiiRG4 2. G4 6«OG^6»ffiG4 4. G4 
2. G46i:. ^^mm\^ML^rmiK:^{^\^&mi.fzBmmB 4 1 . B43. B45. B 
4 7(^B^5^<SB4 1, B4 3. B4 5. B4 7;&iK^W$ix5>o 
[ 0 0 6 9 ] 

^ic^-r 5^ s T 2 2 -C. a S iii«<^ifi<»<o«l*S {;iflrB U . a e li * * U T S 

g . iS^ffi B t cogiff.-C. {c^it X ^ t> o ^ n m^T ^ o 

^(DftUb . -PJx.fi. GBl*G42. G44. G46<^G^4J-fltG42. G44. G46 
(D±yhm^^t^^S-< ^ ^ o t \^X . ^(Df^^\zX^P^V'y:fST2 3i>L.<it::^'r^yy'S 
T 2 4 &sT <0$!im<D h h t^-:fjii^n t>tl ^ o fiP*?. G^55^filG4 2, G44, G4 6:dS 
JEJlTO^fefri. 2<D\,^'fint^i:mft'ttta:!^y'iy::fST23<ommt^. ^ o XfJ:\'^ t ^ 
^t:^'r y-^" S T 2 4 &.T <o f^mt^ n t> n ^ o 

[ 0 0 7 0 ] 

:G42<G44;5^oG46<G44 
2 :G42>G44d»OG46>G44 
[ 0 0 7 1 ] 

S T 2 3T-«tiT<^^T-agpi^G 4 4(OB^5>fii[B 4 4«:tHtt-5o 
[ 0 0 7 2 ] 



(15) 
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IIS 1 4 1 

^^^543 + 545^1 G42+G46 
2 2 2 

1 0 0 7 3 ] 

Ki-^.l^*ro(irlS^c*fL,•C:^i!!)bi^fc. ±t^aB®^{fi:g^r*5(t5fE^©fe^i^^^5^x^5}• 10 
(xi) tU, ^Jlfe (5fe*P) (OfefiK^^Sryfig^^ (yi) (fcfc'L. i=l. 2) 

1 0 0 7 4 ] 
[% 1 5 ] 

(4.i)=(c42,^ill2ii) 

(xl,2) = (C46.^«±^iI, 



[ 0 0 7 5 ] 

M^:. ??:t;i::^"r5/:7'ST2 6(^^ai«rff5o 

I 0 0 7 6 1 

;^7^jy:/ST26-riltilT(^S:T-ftBilf*G44<^B^5^fifB444rtf»i-<5p 
[ 0 0 7 7 ] 

1 6 ] 

fi44 = ylzyl (G44 - xl) + y 1 



20 



30 



[ 0 0 7 8 ] 

>^7^y:/ST2 7-r(l»?g«|WSrfflV>Tae®«G4 4JC*fi--5Bfi!t^>fiiB4 4«rW-j| 
"f-^o fiP*>. a@ tO^G 4 4 B^i^ttB 4 4 fi. ft S U » » S f i® IB <^ fifc 

B44 = (B43+B45) / 2 
[ 0 0 7 9 ] 

±IELy5:;^'^5':/ST2 3, ST2 6. ST2 7(7)V>-fn;e)McJ:i9ffl(a^ixyc:^^fefi£ 
(MWfiS) ;&5;^X5^:/ST28T. tieii*G44a5{siS{w^bMt'5. «raicj:!93jt>!> 

[ 0 0 8 0 ] 

J!^±offira*a^:&5i-'<T(^:)-S^aff(Oi--<T(OG®^(o<fi[Bi- 

[ 0 0 8 1 ] 

±EU;t•^»^TOG@^5RoffiS^;::^o^t'5R^3c^^{Eoffira^^K ■&StTOGli*(7>'ffi 
fi{C*5ft5B^5>ffl<Offl|llJ<73lftMi:ll. SE:5?f6l (JiT^IrJ) t*qz:&rfi] (fc;&j^rfil) t 

[ 0 0 8 2 ] 

«±tt#»?TOG®^<ofi[si-*5it5. R^5j^fli[s.T/Bfig5i'<i(o:fflra«iar-fc5;55^ m 

»*t<^G®*(D<!tflll;i*3»t 5 R^»fflXT/B j«5)^ffl:<D«R| t , « » ?T <^ » -g^ ^ 1^ « 50 



(16) 
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[ 0 0 8 3 ] 

^ ^ - h . mio{tRmm<DiiLSi\ztsn^B^^m<ommi:ff^^\^mm^ti^mmt^ 
(D&^i^mi^'ro 0iojw4bMt^RBfsiR4 4isasi®«tw/ir5o 

1 0 0 8 4 ] 

ajs^oHigio fefifeij-ffids :7 u-- A y ^ y 4 e> ua s n ^ o IP £fe s ® id R 4 4 i: . a 

gjijStc^U. *^ii)±;6^b^E^ie)TtO:^r&J (4 5S<OSrf$]) (;iS^JL/2:R®^R6 2. 
R26, :^mib±t^h:e^itT(0:^\&l (-4 5S(7);&f6j) fcS3?yLyhRiiJ«R2 2. R6 
6, (DR gL^^a&R 4 4 . R62. R26. R22, R66<i:> ^ ^ tf> ± 

ti^ tb:^nif>T <0:^l^ (45S<D*'|$J) \cmm Vitsmm B 7 I ^ B5 3. B3 5, B17 
. iomisb±^^h:!5^ibT(D')j\^ ( - 4 5 & (D:)jJ^) dS^iJL/tBMlSBll, B3 3. B 
55. BZrc^B^^i-fllBZl, B53, B35, B17, Bll. B33, B55. B 
7 7. dSSSi^^fcBSnSo 
[ 0 0 8 5 ] 

>^7^5/:/ST3 2-e. &,nmm^^*L>\:i 4 5 & (D^\^RXJ^ - 4 6 S^<7:>:^\^(oi^'r 
H Id « B8 *5 gfi v^ ;6S *ij gij S n 5 o r (O ipj gij a?) . ;^ x 5^ s T 3 1 -(? K ^ W ^ K iii * 
ft^ (D-m^m^'X. WTOfltd (45) . d (-45) ;55tf»$iX^o 

d (45)==|B53-B35| 

d (-45)=|B55-B33| 

[ 0 0 8 6 ] 

d (4 5) i't&Bmmi:^'L^ti.x^W^:^\^tfjii-nm^*-4 5m<o:fj\^ (:&Jb*>^&T 
--<^*-f^, IP*:»:&J:;dSt)<o*'[^) coa:j^±cO(ij^(Dfe^5JflS, fiP^i£iPJ^tc:^L4 5S 
o*f$it;ilE?iJ a g iil«t-B«i-^ 2 oo®iRofefi!c5>fflto^(D|feS*ffiSr« d (- 
4 5) Ji^igili^^4''il^^LT7K¥*TS]^nci-^S;65-4 5So;^fSi (&±/i^f>;&T---<^ 

*f$i. fip^&ji;d5!?a:)*f6i) (omiSi±(omm (D&^^m. fiP^bagB^j-«-L-4 5Sco 

[ 0 0 8 7 ] 

Z<0 d (4 5) . d (-4 5) <0:k/hm^^\Zft- ZX . ^ T iy S T 3 3 a T <0 fHhm 
V < n ^ y S T 3 3 h T ^ t'^ n t> ti. h o . d (45) <d (-4 5) (D t 

^11 (4 5 S,(D:^[^{znmt^iU^^ t ^ \t) i^y' y S T 3 3 a &<T (Ommt^ ^ ^tL&.^(D 
t ^ \'X (-4 5*<o:^^pJ^-ftBi^S3Sv^^tli) :^y' v s r 3 3 h ^J.T (OVkmt'^mr^fx.^ 
o d (45) . d (-45) S^*i^)5^Cll±f^^ofc<?5{;l|S3gSi^<^v^o 

[ 0 0 8 8 ] 

J^T" y y S T 3 3 aJ&lT<0^a^S^;loV^T^&'<^o 

T.'r y y S T 3 3 a X{^. a@liJSi<03£^OffiiKrtJc{fl[«U. aBlf*4:*'C.^^U-C4 
5S(^:^fS] (±f£legi*JJSiJ>^X';/:rST3 2-CtSBi:65 5gV>^2pj^$ttyJ:*'f63) 
a @ Silg C «r ^r-r S iS^. X a @ ® ^ <o fe ^£ 5^ fit ^ Ij ^ ffi S ^ BS ^ "C . 

¥B8(-ffi<b b T S ^ 5 S:49J:ei- 5o 

^ (Ditlb . ^Jx.J^Rli^R62. R44. R260R^5)'fii[R62, R44. R260 

*:/J^Bi«F>d5P-<e>ix5o ^LX. ^<75igS{cJ:i9>^xy:7'ST34at>U<fi>^'ry:7'S 

T35a£jtT<r5«llld5tf*3ix5e fiP*>. R62, R44. R26iSaToafe«=l, 2(OV^ 



(17) 
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[ 0 0 8 9 ] 

I :R62<R44d>OR26<R44 
*<*2 :R62>R44d^OR26>R44 
[ 0 0 9 0 ] 

4 <0 B ^^ms 4 4^W-j(L-r6o 
[ 0 0 9 1 ] 
[» 1 7 ] 

2 2 2 



[ 0 0 9 2 ] 

(0^m.\^n \.Xi^y> hf\.1t. ±IEi£ a liSfita l-*5 »t 5gE* to fe^5^ X ( X i ) 

^JSfe <Ofefifc5^ty^5^ (y i) i = l. 2) t-t-SttOT-fc^ 

[ 0 0 9 3 ] 
[» 1 8 ] 

(.2.y2) = (i?26.^?M±:«lZ) 



[ 0 0 9 4 ] 
[ 0 0 9 5 ] 

>^7^.y7^ST3 6 aTMi. JiffitOx^^J-x 1 i:x 2 <0 ^(0 ^ ^ ^^^J^T fi> ^ 0 

36*SrW-<5„ X 1 ^ X 2 <Dm(0^n^t^ Ai^^m&sT <o t ^ VX:!>^'r y S T 3 8 a 

•=eniU:^1^CO^#H>^X5':7'ST3 7a(0*Qf3S*r*f5o 
[ 0 0 9 6 ] 

4(c»-r5B^»fllB 4 4SrW-Si-5o 
[ 0 0 9 7 ] 
[» 1 9 ] 

544 = 2lzZ^(/i44-;pi) + yi 

[ 0 0 9 8 ] 

;^7^';/:7'ST3 8 aTlijg|JgSra^^V>r^@W^R4 4 1^^1-53^55^^64 4$rtf 
fft-^>o fiP^. a@®^B4 4tCjy-i-5Bfi£»<lB4 4<l. ^^Sll^icRg-TSil^tOfe 

B44 = (B53 + B35) / 2 
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[ 0 0 9 9 ] 

3*v> ^ «5e ^ ix^:^fp)) j;iSE?(iL, i:fefife53^Sr*-r^ii*. ikxi^mmm<o 

^(Dtilb . m 7L\^Kmm'R 2 2 ^ R44. R660R^5>ffl[R22. R44. R66(7? 

:k^b^^t^m-<ht\.h o -eUT. ^Ojfe«(cJ;!9>^X5/:7'ST34btL<li;^7^:y:/S 
T 3 5 b WTt^aa*^ if*? b;&»-*^5?f J^tlSc fiP*>. R^»ffl[R22. R44, R66 
;65Ji^T<o^f4=i. 2(D^^-ftL;^>^Sr«:^i-^:t{i>^.'7^^/7'ST3 4b(O^0i3®^s^ -^r^-e/jrv^ lO 
t#Ji;^7^y7'ST3 5 bWTco^taSdJtri^ixSo 
[0100] 

^#1 :R22<R44;6>oR66<R44 
^#2 :R22>R44;6*'OR66>R44 
[0101] 

;^7^ 5/ 7^ S T 3 4 b tiffilBi« L^fflfWtSI?-T?fc 9 . W T X T- S @ Bl « R 4 

4(DBfiK5i^fli[B4 4SrthaL-t-6c 
[0102] 
[«[ 2 0 ] 

2 2 2 



[0103] 

^JcTCT^-iS' o«./r tt, a g lltRtc^f LT - 4 5 *<73*|SJ ( If 88 ;6S ^ v^ t *ij $ ix IfI ) 
JwSJFiJL. jiSli^tcijfigL (^J;tJ^-4 5go*f^j;i2iif|g55-llH:^tt:S(0) , a@H 

ai:i^3JteeE*P<^fe*5>*:x^5^ (x i) i:L. :^J£fe (**P) <^fe^^^SryfiE5> (y i 
)(fc3t'L.i = 1.2)i:-rSt(OT'fc5o 30 

[0104] 

[» 2 1 ] 

(.1.3.1). (^22,^?11±^ 



[0105] 

S T 3 6 b-CJi. JifH(?5x^5>x 1 t x 2(D|§(Oj^^®;55fc5SgfilJyT;6^ir9 40 
;5*S:BI-<^)o xltx2(D^<Ote*HEdS± IE H ffl[j&LT<:0^#m^f^';/rST 3 8 h <0 

•eix£X^(73i:#fi;^-r5/:/ST3 7b(0*afa4rfTpe 
[0106] 

4tC*r-r5Bfig5>fii[B 4 4^ffffi-^, 
[0107] 



50 



JP 2005-217478 A 2005. 8. 11 



[0108] 

:^y' ST 3 8 b-Clii»JgMlfflSrfflVATaaili*R4 4tc*r-r-5B^5>ffl[B 4 4^ff 
Sti-^)o fip-^. aSilj^R4 4{c:*fi-^Bffi5)'fflB4 4ll, a@S3BtcBtS-r5liIS?<Ofe 

B44 = (B33 + B55) / 2 
10 10 9] 

±l5U;^;^7':y:/ST34a. ST37a, ST38a, ST34b. ST37b. S 

T38b<7:>v^T^^:6wcJ:^?«ra^?n^^JEfefi^^J'^s (ffirafis) i5;«.v^.;/ysT3 9x-. a 

SiiilRR4 4(Ofirfat::*5lt5. ^ r> ^ ii> h tilt B m t X ;^ ^ Z S \:i . Wm 

ffiBI-St/SW-Jt-C.Si&SnSo 10 
[0110] 

[0111] 

Jl^±d5Riii^(7){ag(C*5tt5Bfi5c^J'fil^^ffi-r5MSI"Cfc^25S. B®*cOffi«J^*5«t«. 
R^55-flS(^Mrat>R t B;65An#^^iU^J^I^«te:tT:bn^o 
[0112] 

[0113] 

^ra^aaiHiK 4 MPBiiesou t 4 uxta;^ sttSo Mrajig«ouT4 

^> A/D g^»« 3 <3 A* S i^ S 2 -e?# tv^fS^O U T 3 ^ ^5 , -g^^HJ 

(01141 

JliiT. :^7^5'::^ST17a, ST17b. ST26. ST37a. S T 3 7 h X^t>fl 

. ST14b, ST23. ST34a. ST34bTfT^n^. T^ifaSlf. ^r^^U/ilt 
ra*Q!Sj<04#{ft, at;?rnb<7?a*^COfci?)fc;^-r5/yST13a. ST13b. ST2 2 
. ST3 3a. ST3 3b^?^T^:>^^5fe^:&<S<oS^kolg«^rov^T<^*^J:£t-ov^TiE-< 30 

So 

ft *U ^ {k <7> flg « o T 3£ til O V^ T 3* 5 o 
[0115] 

m7L\t. ;^x.y>^13a<OJ:9(-^ R^^ffi<0^{fc:(Ollg:K{-oVNTW3e$:ff5»-g^. ^ 

it(om^^ . m \ 1 (a) 7!?M (d) K^m-T ^ t t^x ^ ^ o 

[0116] 

Si 1 (a) 7b m (d) tc^3v>T. «ii6^Rij^ofiz:s. mn^ ^m^<D'R^9tm\^n 

fC^ltfcMS^ffiit;^. R®^R2 4. R4 4. R 6 4 M (7? R'^ <1 <?5 . mm^m.\^n 
[0117] 40 

^mm^a^^ ^ < ^ hyitm^^-tm 1 \ (a) ^/^n (b) t;i^$n5J:pi-±t-cGd>T 

Idfi-CfcU. 01 1 (a) (OWi-^k^^^^^ 1 t^^tL^fl. m \ 1 (b) <om^\:i\'X. 
2;&s}}|yj:^n5o (£HjS^5>S:#<^A/^'®«6{c*5V^Tfi(t-^llEl 1 (c) 

*n^>J:9(c^SHi;«jO. Xf^Sl 1 (d) lc:^$n-5J:5l-*SSiSd^"efc»9. rc^^t. 
^«=i. ^^2t^ t^\z,mtL^fLtii\,^^ «Ttci¥L<SiWrsJ:5(c, 01 i (a) . ( 
b) o^'&jctt. «{aBi««r{K:e bfc«raft!iSd5«ixT*5io . 01 1 (c) . (d) (O 

01 1 (a) . (b) <oWf^. Wh . *«=i. 2 (oy^^-f tit^t^mit ^ ix ^ 
tt^\t,. ;^7^s/:/STi4a(;iJ;Sffi{aB8«Sr(RSuyi:««l*a3®S:?TV>, 0ii (c) . 
(d) (OWf^. fiP*>^fe«=l. «!#2<OV>■fi^tSI^$i^/J!V^i:#f±. x-r-/:/STl 5a 50 



JP 2005-217478 A 2005. 8. 1 1 



i^r<o^m. i^{:immmiti: i&m Litrnma^m (sti za) sr?T5ci:i:LTv>«,, (§. 
t)icjei?f^Mra (ST 18a) ^^^ToTv^;5o 

[0118] 

>^X5/:/ST13b. ST22. ST33a. ST3 3h(Omi¥i>^'r^yZfl3&(09b 
10 119] 

I^T. ^7^5/:^ST17a. STI 7b. ST26. ST3 7a. ST37bT-fT*:?iX 
[0120] 

ai^i^«^03£<S<o®«^;:*3V^■C, ^£i^lilR^a:H^-*3V^TgE*<^fe«^i'^B:3&5Igl i (c) 

CO til /j: 6) lii «J t) § ^ o r v^ 5 * -g^ *> 5 o 
[0121] 

^ois-^. &(om<t^^:s.m\^n . jffieiMt^. igi2 (a) (b) x o turn 20 

^;5Sfc5iiCO^{^:i:-r'5ri:;65T-#5o 1^12 (a) . (b) t?. H«S*l«lft^^2(OSI 
«5±07K¥ttt:i*J-^&U. ZttJi#®^<ofefi)c5>ffi«r«i-o -tUT. xO. xl, x2H 

(0&) (O&fS^^m^yj^ ztib^f^J^Mf^t>^(Dmit^^'ro yl. y2l*. aSB^ 

fc^o yOJl. ii@Si*t^*3tt^. iia^f^Sfefefifc^^ffittoMlWffiTfeSo lai 2 (a) fi 

JeiLT<^B8«Sd5SSfc^ix6 i 5 a g SJ^ffifi *5 tt 5 > ^ J£ co ^ fiE 
y 0 ^ ;e >!> 5 o 

(yO-yl) / (xO-xl) = (yl-y2) / (xl-x2) 

[0122] 
[» 2 3 ] 

yo=ylzyl(xo-xi)^yi ...(1) 

xl—x2 

40 

[0123] 

t Ipib±Et^^(-J:oTaBBI^t-ibMt^^£fe<^fefi£$5-flty 0 ^ ib ^ z t t 

xO. y 0 n ^t^(D X ^ \z . ^giij^&«{C:fett5gE^fe^^^fi£»<Sx TJ£fet7:'fej*^> 
ffi-Cfet). ^;tJ^. ^BmmR4:4\Z:ts\-f^G^^mi:^^^m^ (3) <?:>«'&) , 

R44;&5xOt3iU, G44;6SyOi:?t5o 
[0124] 

EP^. I2l3(;i:^-r. K*ife^ofefi£5J^ffi«: X ^5^. ^Sfe^fe^^i^ffi y i i" ^ 2 »:5c 
^FffirtT-. (xl.yl). (x2,y2)«:2i5E«|0<B^fl. 50 



(21) 
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(yl-y2)/(xl-x2) 

x<Oxld^e>xO-^(DaE^t:JC^5y<Oit55'Ay (=yO-yl) 

AyO = { (yl-y2) / (xl-x2) } X (xO-xl) 

-Cfet). i tz Z (Omm^it (xl, yl) OX* . AyO^Cyl^rJO^Lytfit^^^ yO 

t f£^o fip*>. yosr-^x5S:ti. ±^(o^ (1) (o m ^ t ^j: ^ o z <o ^ o \^ . mm^it 

i:iRm\.itmKmm\t. xyffi8^ffirt(c:i3V^■C. (xl. yl) , (x2, y2) SriiS 
t 0 1 2 5 ] 

i-«>®'g'^. fe 5 fed- e> SUtofe i;i /j: i6 f9 #;b 5> Jc® b t> to X- fe »^ mS^x 

[0126] 

(jiiao5C<75 (xi-x2) ) ;^f5^fp^-/^^t#^if^||L;Sr^f9ri::6?a«?^^v^o 

o Lyi::6SoTxl^x2CO^(Djte*|-flt:dSifn;;).-lfn(;ijftV>ffi<;D^tfi, ^ (1) ^ffiV>-f 
16a. ST16b, ST25. ST36a, ST36bt?. xltx2<0^<0l&MiS,iti^ 

[0127] 

X 1 t X 2 <om<DmMm^^ ±mmm}^:xT X h ^ 1 1 its &iomitt^\i t t t 

[0128] 

^>:tc:. ;^7":y>^ST14a, ST14b. ST23, ST34a, ST34b-etTi:3^X 

MM&SJt. 2o<ofefi£i^ffio^-fk:^o«^^s^v^^cffi^a<oBBff. 

(DXh ^ ^ 30 
[0129] 

lai 4Jl;^7^iyyi 4 a<D^ra^gi(Cj:l9Mra$iX'5. aSlJ^R4 40ffi®l;i*3JtS 

(-*f;SL. Z«SH«-liI^(Dfi£5>M^^i-o Rl. R2(liij^R24. R64(DR^5^flS«r 
Rfi)cii'fii[R2 4, ReA(D^i^mXSt^m^it.^Xhy). R0Jlffi^R4 4(ORfi£55'filR 
4 4S:Suyb^T?*>5p 

Gl. G2fiB^G3 4. G 5 4 <D G ^^m^ h (O^i^mXS:^ ^ :^tljS.X h ^ . 

G0ftiii^R4 4±JC«Pa^cix5G^K5i^fi£^SU7t^X-fe5o 
[0130] 

^^y" y y S T 1 4 a;i^'T•^T^i^^^ (2) COfflfft, H^?^R0RlR2a:H^^G 40 
0GlG2^5|iglfc/i5J:5fC, G0(0{l:^^ae)St(0T'fe-5o iP^x &@®^R4 4JC 
^iJtSK^fefiK^i'ROlCgSLT. ^^B®^R4 4<ORfiSc55^ffltaeiii^R4 4 (O m m (O R 

mmR4 4±\zmm^ti^^^&^^Go\zmL^x. mm\cxr)Jkibhti^mGot&n 
mmR 4 4 (omm<D G gc.^ (^&&^^) ^^-r ^mm(OG^i^m(oW'i^m'v<^ < 

(»{pri^0Jg) ;65*i{aJc/j! S J: 9 fwG 0 ;65^«) fenSo 

[0131] 

eglX.:h.tf, &.BmmR 4 4 (Dmm<0 2 -0(DRgi^i:m't (R24. G64) (O 

R gLi^(om(r>W'^m t . &BmmR 4 4 <oiSLm\^t^if i>R&^<Dmt (ost . ±mw-i^m 
(onwizm\^^ hixit 2 -oiomm (R24. r64) xt/as®« (r44) ffisra^^Htt so 
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±'omm (2j>:7c¥H (HvspE) jbidisjt sEBi) t<oitt. a i ®^ R 4 4 o®ia(o 

2 0(0 G i^-r (G3 4. G54) <K>G ^^<r>m<0^it3m t . 

(OWSt (G34. G54) RXf^nmrn (R44) fiSKro 2 jJ:7C^®±{wt3»t ^)EB t 
roJt*SSVMC«fL</j5J:5»w. ttS®S¥rottKlcfc»t5G^^5-<O<tG0AS!eftP>ix5. 
10 13 2] 

[0133] 

Ep*>. i=i<Hgi«srfi:£L.fc«iig«ist?i4. mm mm iz is X . r« g. B^ferofegK^^ 
r v> •& . 

(0134] 

fBL^<r>MtLX. s'T'S T 1 4 a -CfTh^ixattlWftiaSrStO ±lf fciS, >^ x y 7* S 

T14b. ST23. ST34a. S T 3 4 h X n t> tl ^ W K 9&m \Z <3 X t miSR O Z t 20 
JiJ « X 5 . 
[0135] 

01 5S.t^iai 6(:i:feV^T, m^ftmmii^GRGRt^S:^J^ (^ilxli^Sfetr) T-(D=S- 

P«P.^{5S UfcffilKI*aaic J: 'S-»afi«- >» ofe^^><t SrSi-o 30 

[0136] 

sr{g;ELfc«ra«ia<^ig*;!>s, Ell 6(r>i.'yiz&^^m.i)im.\<^mmxm<t-i-im'B-iznm 

I 0 1 3 7 1 

tcsx-f-a 2*oiai®±ij:#ffii-ssi^i5;^r5fefi£i^iii[Srffiv>. m m n <o :^ 

(61 «r 2pJ SiJ U , «ia]«iatc«E 5 WJffR Vfe^iJ-ffiS:. a S ® IR Sr -6 lc , ti M » t 49J 

[0138] 
lll&<D?gffi 2 . 

r(Dii]i6(ojgii2-cffii>?>jx5fflraiaa[HjK4ro«fi£«iai 7\zm-r:::t<x$>r)^ 0 

3i:I^S<07U-— A;^^yilt, |(!!^«-aiL®J»|HlKl6. P<*y3 6tf3li*», SS^JT* 

IhIK14, SU^SJilHlB 1 5 «:«;t-CV^5. 
[0139] 

tBgi!pJSlJlHJKl2*5. ia4©;*7^y7'ST12, ig6<0><.7'v7*S3 2tl^^waifi6S: 

aSilUKlSiS. Ia4(0.;^xy7'l3a» 13b. a5a5;^^s/7'ST22. ^6 50 
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€:{R3£Lfeffira*:?T5t<OT-*>oT. ig40>^7'5/7'STl4a, ST14b. m 5 (O 

7^yyST23. (360X5^ :y:7'ST34a. S T 3 4 b t m ^ <0 ^ ^ h . MWiS* 

STlSa, ST16a. ST17a, STlSa. STlSb, ST16b, ST17 
b, STl8b. ^5<D:^T^yy^ST24. ST25, ST26, ST27, ^ 6 (O :^ 
:y>^ST35a. ST36a. ST37a, ST38a. ST35b. ST36b, ST 

37b. s T 3 s b t m^<Dmmi:n^o 

[0140] 

121 7tc:^-t-ffiM«iaSK4t. ai«oa«3SBtO-«5S:fiKrt<^iU-C5PJfflU#54> 10 
[0141] 

OUTl 1) . tSBI*»JSi]ls]Kl 2. fflWRSEKl 3. ItreSiaSlHlKl 4fi.t;5aS^lElKl 
5 t:: A :^ S n 5 o 

fflMflSiJBKi 2ii. ^U'-i^^^y 1 i;b^c><^a:^jouTi i«rttt;iiii»{;i*5(ts 
tSS^^3SVN;^f^ ^ripJSij L. ^: <0 *J grj ^ , M W iR » (H K 1 3. |j|fW»S!sIKl 4 RX^m 
S^jHj^lStc^j^^H-So 
[0142] 

^iraSSLfH}^! 3 1^^ y ^ yj 1 l^^ib(Otb:^OUTl 1. ^t/tSBiWS'JlH3^1 20 

T 1 3 S: a;^? -f 5 o 

fflW5JSa[[s]Kl 4li. y U - M, ^ V 1 l;6>ib(Offl;^OUTl 1, tiBIWlBUIlIKl 2 (D 

Skovri4^m^'r^. 

[0143] 

^S^lHj^i 5ji. :7i^-i.^^y 1 i;6^^(^tti:^ouTi i, Sr/lSliWS'JlHlKi 2(0 

B8*j»j^®i2TffiBad5»i.^i:*j:^$nfc:;&f6jt;iS9iju. itmmmtmii^^^^^^i-^ 

(D&^^m,^^mm\:-mi\: 1.x ^ if 0 ^ o ^UT. ¥^ ^{b L T v^ 6 ^' 

5;&^towa&^m{c:S-:5v>T. ffira^SOUTi 3St/ouTi 4(;5v^-fn?i>^^il^L. ®. 
«^m^iSS^$n^«raf§-^ouTi5i:Urtti:tii-5« fiptj. *WtcaE{|2UTV^5t*J 
^L;ti:tf^. OUT144:ilS^U. -=£:5■C>iV^t#(10UT13S^a*^•t-So 
[01441 

as^iHiKi 5(oai:*ouT 1 5(i. ^ ^ V 3 eicsi^^nso 

[0145] 

»:^-m^6^o?gffi2^ottPeg^is®K4^;l*5v^Tni:>tt5^J£:fe^!!c5^"^a 

B®^^cou^•r^iR^5>M. G fi£»<lds :f: ^ /^^ ^ ^ rn to :^ £ & fig » fli 40 

[0146] 

*-f. R®^o^a:fi^c^3^t5G^^5'^a<oMM«La(cov^rIft§«i-5o 

[0147] 

y u-j^ ?t ^ V 1 i;6^e>ia7fc^$nyi:#®^ofefig5>fii[;d5KJ5f£a$H. outi i t 

LTffl;^Stt6o ai*>ag®iRR4 4i:. a@®«R4 4t::«'USa*fPlt::fi?(ILfcRSj 

|gR4 2. R4 6. tteiJ^R4 4jC^U7k¥:&f6]t::S3?(IL^RBJ^R24. R6 40R 
^53'{aR44, R42. R46. R24. R64t, aa®mR44{c:«'LStiC*ffi]f-G 
®*G4 1. G43. G45, G4 7i:. aS®5RR44tcMU7k**rfi3(cS^yU:/5:GBJ 
»G14, G34. G54, G74<OGfiSt»ffiG41. G43. G45. G47. G14 50 



(24) 
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, G34. G54. G74;65K^ttI*tu5o 
[0148] 

-Si5S:fflV>T. WTiOffldV, dH^tfaiL. -tt^i^i/hBi^. «r®-<5o 
[0149] 

dV=|G34-G54 | 
dH=|G43-G45 | 
[0150] 

dH<dVTfcei:t»±. 7K¥:&r6]<Ota||;6SKv>i:ipJBlrU. *5-C/i^v^^:tli, SiS* 
:i(?5dv. dH^7?::^c/J^Bi^. tcj:!9. «raS»lHlKl3. «Pp^iS#lHlMl4. iSWlslKl 
dH<dVT-*>6i:#<DMra«»lElKl 3. IfWRjfUKl 4. aS^HlKl 5<0 
[0151] 

ffiW«»0Kl3-efll^T<^^-ea@iiI*R4 4(^Gfia»flSOUTi34:tt3SU. W;^? 

■r So 

[0152] 
2 4 J 



2 2 2 ' 



[01531 

MP^SISlElMl 4-CMiWTcO^-e}ieiii^R4 4<OGfiic;5>fitOUT 1 4Srtf»i-So 
[0154] 
[«t2 5 ] 



(/?44-;cl) + yl 



[0155] 

fib. 
[0156] 
[ft 2 6 ] 

(xl,yl) = (i?24. 



G14 + G34. 



(x2,3'2) = (/?64. 

[0157] 

T »? . X 1 , 
[0158] 



G54 + G74. 



yl. x2. y2ltffl|fflSI»(Hl^l4?^-rfli}|§n'5o 



4 * fc {c: 



1 h X 2(^IS(^te«-<a;6SfcSHffiJEjlT;5*ir5**^*J^Sr 
?TV^. RHfii[J&lTtoi:#iij^jgMrBT«rfflv^Tas®^R4 4t;i^t'f<&Gfig^J^fit0UT i 4 
Srtf»ua;^-r5o fip-^. agli^R4 4lwSti-eGfijc3><i[OUTi4^:, asiiiStcB 

OUT14 = (G34+G54) / 2 



(25) 
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[0159] 

to ^ 5> ft 75)5 * 18 L T v> 

n S: ss -r if 0 

[0160] 

4<R4 4^^ OR 
4>R4 4;6>OR 



1 : R 2 
0kW 2 : R 2 
[0161] 

1 . 2 
3 ^igei L . 



mit<omm%:n&i' ^ o mh. mm&Si t (ommv . mm 

^ i: 0 ti^^Pim-i- ^ o r ti fl 0!l ;t W T J: 5 L T ^T 
24. R44. R64<^)R^f^fl|R24. R44. R64 
^5J'fiaR24. R44. R64dSi^T<^*#l. 20V>-f 

6 4 < R 4 4 
6 4 > R 4 4 



ffiPfl«»[H]Kl 4t-tD<r>mmm^OVT 1 4«r38#^-t-^ 

1 5 t mti $n$o 

#oMraiaat[Higsi 3. mr^mnw^m 1 4. 11^0^1 5 
v-c/j^v>.i:$(^Mraias[iEiKi 3. ttraiasiiKi4. ii 
^0 



5 "C ?i ^ ^ 

[0162] 

J^±^S^ dHKdVXh^t 
(Omi^X i> o dH<d 

[0163] 

ffiraiSSLSKi 3Tlii^lT<o^-T?i£aM^R4 4t7)G^5>MouTi 3S:lf3SLtt!;^-r 

[0164] 
[» 2 7 ] 



2 2 



R42 + R46 



) 



[0165] 

[0166] 
[» 2 8 ] 

0£/ri4 = y}—2l{Ru-xi) + 



[0167] 

[0168] 
[» 2 9 1 

[0169] 

T-feO. xl, yl, x2 
[0170] 

linsiiFSK 1 4 (1 $ b VL 



y 2jisra«aLiHi»i 4rtT'Si»$ix^. 

X 1 h X 2(OS(75*fe«-ffl;6Sfc-5HfiSWTd*if9*^<o45j;e«r 
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Srtfjf tffl;f3i-5o mh. a @ SBS R 4 4 G fi£5^filO U T 1 4 aiiillRtcW 

Si"6ii^(^fefi£5>fil«:ffi v^r , W T o ^ -e tf » L T Ui f -5 „ 

[0171] 
OUT14 = {G43+G45)/2 

[0172] 

m. Rxj^&Bmm(o&&^mib> . mm&s t <om»x . ^aitcaE^k u r v^ -5 ir 5 jji-st^ij 

;E-r^c ^ (r)ittb s -gyx.fi. R®^R42. R44, R46(73Rfig5>l[R42. R44, 10 
R4 6(0±fhm»>i:m^^. ^UT. ^<Df^^[Zi:y)OVTl3h\^<itOUT14(Ot* 
h e>;5^-^rSrOU T l S t \^ X m ti i- ^ o EP^>. R^iJ-flSR4 2. R44. R 4 6 t^J^lT 
(D^W 1 s 2<OV^•r^^;&*S:Slfci-ttllOUT134r> ^oX^J:\f^t^{tOVri4i:m 

[0173] 

ft#l :R42<R44;&^oR46<R44 
2 : R 4 2>R44;5i^oR46>R44 
[0174] 

JW±»*RiiI^<0{tH{c*5ltSG^^>ffl[(^«fBJ«iS-Cfe6^iS. BpiK5(Dffl:fifc:foMt:5GjS: 
$^fii[<DffiIfe'5tRi:B;&SAtL#^:>Sa^fil^«{w?T*Dn-5o 20 
[0175] 

9^\zGmm<oiSLm\zis\'f^Rf&^m. b & ^m(Dmtsimm\z^\^^x z . 

[0176] 

la^Hc v> T II . G iU ^ ^ C: U ^^i-g^ . R. G. B * iU ^ (75 SB B ft |gl 8 t;i :^ 

$n5<J:5t:i. ^ieM^d^'gf&tTt;!*?^^^ (a) t. m^n\c;h^m^ (b) ^x-snc 

RtB;iiSAtL#;bo;feiafii:/jroTV>5o ^i*. -a^ftfTCOGpiSJOfirHt^i^Slt-SR^ 
[0177] 

lasic^^nyi:. a@iiifRG4 40i£fi?(Offl«rttcfirHi-^S»toiB«aDfe^^^fltdS7 

— j^;^^V4t^ibm^m^t\.. ouTi 1 t Lx m:t3 ^ ti ^ , ip*,, t^^mm g 4 4 t 30 

. a@il^G4 4{C*rL. 7K¥22lt/SDi[:frr63tcS^lJUyhGili^G24. G6 4, G4 2. 
G46(DG^^J^1[G44. G24. G64. G42. G46^. i£@®*(wS*Lr7K¥*- 
fR](;iS?«L}t:RiB^R14. R34, R54, R74(^R^^fi:R14. R34. R54 
. R74i:. a9®^tC^LT^ii::*'f6)*CMa?iJUytBill^B4 1, B43. B45. B4 
7<DB^55'«i:B4 1. B4 3. B4 5. B4 7j!)^^^m^tl^o 
[0178] 

la9^c^b*v^T. ommG 4 4 :^^^^Bmm\:i^£ ^ . ^BmmG4 4a:>mmi:^i^{^\^RWi 
mt'^^^-^T s *:^:3^f6jtcfiB(ii^d5#aEL<ev^o stoT. ^ ^ff <d G m m (d am \^ n 
^R^»m<omm\^m\f'^n^(o^ifi*.W':^{^(omm<o:fyxh*) . B^i>fis<^«M(cfflvN#-5 
<Ditmwi:^i^<Dmm(D?^xh ^i^t ^ x m m (d ti ^ \^ 0 m -t ^ :^ ^ -r t — :^ fii \z. 40 

K n 5 to -e . ffi §1 SiJ 0 K 1 2 *i S W sij S: ft <c V> 0 
[0179] 

ft«3^-^s^TOG®s{c^3^t^^Rfi£^}'ffi(offira«!fS^wov^r^£'<5o 

[0180] 

ffirass»iH]^i3ji^TcD*raia^G4 4<^)R^!Sc^^fliouTi3S:ftffb. tti;^-r 

[0181] 



(27) 
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I» 3 0 1 

2 2 1 ^ 



[0182] 

[0183] 
[% 3 1 ] 

0C/ri4 = 2il2i (G44 - xl) + y\ 



[0184] 

[0185] 
[» 3 2 ] 

(xl,3?l) = (G24, ) 

2 

(jc2, y 2) = (G64, ) 

[0186] 

T-*)9. xl. yl. x2, y2tiltfBifia[lHlKl4rt-eSi»^tl.'5o 
[0187] 

^mSiftlilK 1 4(;3:^? h\^. x 1 t x 2<D||(7?|fe*|-ffld5fc5HfiS«Td^if5 
tTV>. SSKMi^TOi:^(ij|9?i^fflfH$rffil.>Tai®*R4 4(C«--r5GfiK^>fiaoUTl 4 
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